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(54) Bi-directional cQmmunlcation system, display apparatus, base apparatus and bi-directional 
communication metliod 



(57) A bi-directional communication system has a 
base apparatus and a display apparatus, the display ap- 
paratus may be for example a portable liquid crystal dis- 
play for reviewing video programs and browsing the in- 
ternet. The base apparatus includes a television tuner 
for receiving broadcast signals and wiretessly transmit- 
ting programs to the djsplay apparatus. An infrared re- 
mote control device connected to the base apparatus is 
used to control various external input devices (e.g., a 
VCR or DVD player). Control menus for the base appa- 
ratus and the external input devices can be displayed 
on the display apparatus. The display apparatus in- 
cludes a touch screen, so that a user can select opera- 
tional commands for controlling the base apparatus and. 
external input devk^es. The display apparatus wirelessly 
transmits selected operational commands to the base 
apparatus, which then retransmits the commands to an 
appropriate external lnput device using the infrared re- 
mote control devtoe. . 
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Description 

BACKGROUND OF THE INVENTIQM 



100011 The present invention relates generally, to bi- 
directional communication systems. 
[0002] A remote control (remote commander) is com- 
monly used to adjust the volume, change the channel, 
adjust picture quality, or set a timer on a television re^ 
ceiver. Operation of the remote control commonly pro- 
vides for menus to be displayed on the television screen. 
These menus display certain operations which can be 
selected and executed via the remote control. Thus, the 
remote control allows the user to perform various view- 
ing related operations in accordance with the infomia- 
tlon displayed in the menus. 
tP003J SImllariy. set-top boxes (STBs) or Integrated 
receiver decoders (IRDs) for receiving satellite broad- 
casting signals can also be operated by remote control. 
In addition to the menus commonly found in televisions, 
STBs generally display an electronic program guide 
(EPG) on the television screen. Using the remote con- 
trol, a viewer can select desired programs from those 
shown in the EPG. In this manner, a television or a set- 
top box which receives a television broadcast signal is 
designed to utilize a combination of information displays 
(i.e. menus) operated by a remote control to select and 
execute various viewing operations. 
[0b04J However, this proces^ of selecting operations 
from a displayed menu using a remote control, requires 
the appropriate infonnation be displayed. Further, this 
process sometimes requires a compliciated series of 
steps using the remote control. For example, some op- 
erations require the user to navigate a complex hierar- 
chy of menus before finding the desired operation, or an 
operation may require certain inputs that are not con- 
veniently performed using a remote control (e.g., cursor 
movement or text input). 

SUMMARY OF THE INVENTION 

[0005] Various aspects and features of the present in- 
vention are defined in the appended claims, 
[0006] Recent advancements in liquid crystal displays 
(LCDs) nowallowforthe production of lighter andsmall- 
ertelevislon displays. Handheld television monitors can 
now be practically manufactured. A remote control Is no 
longer necessary if the entire device can be convenient- 
ly carried. For such devices, the use of a remote control 
may actually complicate use of the device, 
[0007] Embodiments of the present invention relate 
generally tobi-direction communication systems having 
a base apparatus and a display apparatus such as a 
television. 

[0008] Embodiments of the present invention can pro- 
vide a bi-directional communication system having a 
display apparatus and a base apparatus which allows 
for remotely controlled operation and can readily be 
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used to fomi a household networic. 
[0009] The preferred embodiment of the invention 
provides a bi-directional communication system having 
a display apparatus and a base apparatus. The display 
5 apparatus has an informatiori signal receiver for wire- 
lessly receiving an infomiation signal. A display screen 

on the display apparatus displays a video corresponding 
to the received infonnatioh signal. The display screen is 
preferably a liquid crystal display An operation dis- 
10 play-^comprising a plurality of display items corre- 
sponding to user selectable operatlons-^ls displayed 
on the display screen. Preferably, the operation display 
Is translucerit and is superimposed on the display 
screen . A touch screen is provided on the display screen . 
^5 for detecting a location at which the user touches the 
display screen. An operation signal is then generated 
con-espondlng to the Item displayed at the position 
touched on the display screen. An operation signal 
transmitter wlrelessly transmits the generated operation 
^0 signal to the base apparatus. The base apparatus has 
an Infonnation signal tran sm itter f or wirelessly transmit- 
tlhg the information signal to the display apparatus and = 
an operation signal receiver for wirelessly receiving the 
operation signal from the display apparatus. A control 
^5 signal is generated when a received operation signal 
corresponds to an operation of an external input appa- 
ratus, The external input apparatus can, for example, 
be a set-top box, a video tape recorder, a digital versatile 
disk apparatus, or the like. An inf rared transmitter trans- 
50 mits the control signal to the external input apparatus, 
which then executes the operation. The control signal 
transmitted to the external input apparatus is generally 
the same as an infrared signal from a remote control for 
the external input apparatus. 
35 [0010] The base apparatus can also be connected to 
a plurality of extemal input apparatus. Each external in- 
put apparatus can be a source for the information signal 
and the control signals corresponding to operations of 
each external input apparatus. The operation display 
40 sequentially displays operation displays corresponding 
to each external input apparatus when the touched po- 
sition is outside a currently displayed operation display. 
[0011 J The base apparatus may include a broadcast 
signal receiver for receiving broadcast signals and a 
channel selector for selecting a channel of the received 
broadcast signals in response to the operation signal. 
The infonnation signal transmitter then transmits the se- 
lected channel as the infonnation signal to the display 
apparatus when the operation signal is an instruction for 
so transmitting the selected channel. 

[0012] The base apparatus may also include a com- 
munication line connection for transmitting and receiv- 
«"g communication signals. The base apparatus then 
transmits received communication sjgnals as the infor- 
ms matlon signal to the display apparatus. The base appa- 
ratus can also transmit transmission Information 
through the communication line when the operation sig- 
nal from the display apparatus contains transmission inr 
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formation for transmittal to another party connected to 
the communication line. 

[0013] A second embodiment of the invention is a dis- 
pliay apparatus for use in a bi-directional communication 
system. The display apparatus has an irifomiation sig- 
nal receiver for wirelesslyreceivirig an infomTfatlon sig- 
nal from a base apparatus. A display screen on the disr 
play apparatus displays a video corresponding to the re- 
ceived infontiation signal. The display screen is prefer- 
ably a liquid crystal display, An operation display— com- 
prising a plurality of display items con^esponding to user 
selectable operations — |s displayed on the display 
screen. Preferably, the operation display is translucent 
and is superimposed on the display screen^ A touch 
screen is provided on the display screen for detecting a 
location at vyhich the user touches the display screen. 
An operation signal is then generated corresponding to 
the item displayed at the touched position on the display 
screen. An operation signal transmitter wirelessly trans- 
mits the generated operation signal to the base appara- 
•■tus. . 

[0014] A third embodiment of the invention is a base 
apparatus for use in a bi-directional communication sys- 
tem. The base apparatus has an Information signal 
. transmitter for wirelessly transmitting an information sig- 
nal to a display apparatus and an operation signal re- 
ceiver for wirelessly receiving the operation signal from 
the display apparatus. A control signal is generated 
when a received operation signal corresponds to an op- 
eration of an external input apparatus. The external in- 
put apparatus can, for example: be a set-top box, a vid- 
eo tape recorder, a digital versatile disk apparatus, or 
the iike: An infrared transmitter transmits the control sig- 
nal to the external input apparatus, which then executes 
the operation. The control signal transmitted to the ex- 
ternal Input apparatus Is generally the same as an infra- 
red signal from a remote control for the external Input 
apparatus. 

[0015] A fourth embodiment of the invention Is a meth- 
od for a bi-directional communication system including 
a display apparatus and a base apparatus. The method 
wirelessly transmits an infomnation signal from the base, 
apparatus to the display apparatus which wirelessly re- 
ceives the Infonnatlon signal: A video corresponding to 
the information signal is then displayed on a display 
screen of the display apparatus. An operation display Is 
displayed on the display screen. The operation, display 
comprises a plurality of display items corresponding to 
user selectable operations. Preferably, the operation 
display is translucent and is superimposed on the dis- 
play screen. A touched position con^espondlng to a lo- 
cation on a touch screen on the display screen Is de- 
tected. An operation signal corresponding to the display 
item displayed at the touched position on the display 
screen is generated. This operation signal Is wirelessly 
transmitted from the display apparatus to the base ap- 
paratus. A control signal is generated when the opera- 
tion signal con^esponds to an. operation of an extemal 



input ajsparatus. The cbntroi signal is transmitted as, foir 
example, an infrared signal from the base apparatus to 
the external Input apparatus which executes the opera- 
tion. The control signal transrhltted to the external input 
apparatus is generally the same as an infrared signal 
fi^om a remote control for the extemal input apparatus. 
[0016] Another aspect of the Invention is that the 
method may include a broadcast signal rjecieiving step 
of receiving broadcast signals and a channel selection 
step of selecting a channel of the received broadcast 
signals in response to the operation signal wheri the op- 
eration signal Is an instruction for selecting the channel. 
The ihfonnatiori signal transmission step transnilts the 
selected channel as the irifonnation signal to the display 
apparatus when the operation signal is an instruction for 
transmitting the selected channel. 
[0017] Another aspect of the invention is that the 
method may include a communication receiving step, 
by the base apparatus, of receiving a communication 
signal through a cohimunicatlon line. The information . 
signal transrnission step transmits the received commu- 
nication signal as the Information signal to the display 
appai^atus when the operatibn signal is an instruction for- 
transmitting the received cortimunlcation signal. The 
base apparatus can also transmit transmission informa- 
. tion through the communication line when the operation 
signal from the display apparatus contains transmission 
infomnation for transmittal to another party conriected to 
the communication line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The invention will now be described by way of 
example with reference to the.accompanytrig drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Figure 1 is a system diagram showing a bi-direc- 
tional communication systeni to which the present 
inventlort is applied; 

Figure 2 is a block diagram showing a display ap- 
paratus to which the present invention is applied; 
Figure 3 is a block diagram showing a base appa- 
ratus to which the present invention is applied; 
Figure 4 Is a block diagram showing a set-top box 
serving as an extemal input apparatus for the bi- 
directional communication system shown In Fgure 

Figure 5 is a flow chart Illustrating the operation of 
a control panel displayed by the display apparatus 
shown in Figure 2; 

Figure 6 is a flow chart Illustrating the operation of 
the base apparatus shown in Figure 3. when an op- 
eration signal is received from the display appara- 
tus shown in Figure 2; 

Figure ? is a flow chart illustrating the operation of 
the set-top box shown in Figure 4 when a remote 
control signal is received from the base apparatus 



10 



.15 



20 



25 



30 



35 



40 



45 



50 



EP1 175 087A2 



shown jn Figure 3; 

Figure 8 Is a system diagram showing a plurality of 
external input apparatuses connected to the base 
apparatus shown In Figure 3; and 
Figures 9A, 9B and 9C are Illustrations showing ex- 
enipiary control panels displayed by the display ap- 
paratus for controlling various external input appa- 
ratuses connected to the base apparatus shown In 
Figures. 



DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS ': ' 



[0019] The preferred embodiments of the apparatus 
and method according to the present invention wi|l be 
diescrlbed with reference to the accompanying draw- 
-■ Ings. ■ 

[0026] Referring to Figure 1 , a bl-dlrectional commu- 
nication system to which the present invention is applied 
is shown. The bl-dlriectional communication system us- 
es a bi-directional communication method and includes 
a display apparatus 100, a base apparatus (base sta- 
tion) 200, and a set-top box 300 serving as an exemplary 
extemal Input apparatus. 

[0021 ] The display apparatus 1 00 is constructed m 
accordance with the present Invention and includes an 
LCD 1 07 as a display. The display apparatus 1 00 does 
not require physical connection to the base apparatus 
200. Rather the display apparatus communicates with 
the base apparatus by radio communication. In this 
manner, the display apparatus can receive an infomna- 
tion signal froni the base apparatus 200 and transmit a 
control signal to the base apparatiiis 200. 
[0022] The base apparatus 200 has an antenna 201 
and a tuner for receiving and selecting analog television 
broadcast signals. The base apparatus 200 further in- 
cludes a modem and a connection tennlnal (modulator 
jack) MJ for connecting to a telephone line L. Thus, the 
base apparatus can be connected to a telephone net- 
work or the Internet. 

[0023] The base apparatus 200 further has one or 
more extemal input temiinals so that various external 
input apparatus, such as a video tape recorder (VTR), 
a set-top box, an integrated receiver decoder and/or a 
digftal video disk (DVD) apparatus, can be connected to 
the base apparatus 200. In the arrangement shown in 
Figure 1 , the set-top box 300 is an external input appa- 
ratus connected through the extemal input temiinal to 
the base apparatus 200. 

[0024] The base apparatus 200 can compress data, 
such as a video signal and/or an audio signal from a 
television program, a communication network, and/or a 
satellite broadcast received by the set-top box 300. The 
compressed data is fomned into a transmission signal 
and transmitted to the display apparatus 100/ 
[0025] The display apparatus 100 receives and de- 
modulates the transmission signal from the base appa- 
ratus 200, extracts ayideo signal frorri the demodulated 



transmission signial and displays the vkleo signal on the 
LCD 107. Further, the display apparatus 100 extracts 
an audio signal from the demodulated transmission sig- 
nal and outputs the audio signal to a speaker (not 
5 ishown). 

[0026] The display apparatus i 00 can display, on the 
LCD 1p7 thereof, the Image of a CQntrol panel CP con- 
taining operating infomiation and capable of accepting 
an operation input for controlling, for example, the set- 
10 top box 300. As shown in Figure 1, a control panel Inrtage 
CP is provided for the set-top box 300 and includes a 
power supply pn/off key, a numeric keypad for channel 
selection, chanhel up/down keys> and volume up/down 
■keys. 

IS [0027] The control panel CP is displayed in accord- 
ance with software executed by a control section of the 
display apparatus 100.: As hereinafter described, a 
touch panel 121 Is adhered to the LCD 107 to accept 
operation inputs from a user through the displayed con- 

^0 trol panel image. 

[0028] The touch panel 1 21 of the display apparatus 
1 00 can detect a coordinate position at which the LCD 
1 07 is touched by a finger of the user or the like. The 
control section of the display apparatus 1 00 determines 

25 the operation key displayed on the control panel image 
CP at the touched position, forms an operation signal 
con^esponding to the operation key, and wirelessly 
transmits the operation signal to the base apparatus 
200.. 

30 [0029] A remote control signal transmitter 250. also 
referred to as a remote control mouse or the like, which 
transmits infrared remote control signals, is connected 
to the base apparatus 200. The remote control signal 
transmitter 250 fomis a remote control signal in re- 

35 sponse to an operation signal from the display appara- 
tus 100 and transmits the remote control signal to the 
set-top box 300. 

[0030] The set-top box 300 has a remote control sig- 
nal reception section 332 (formed from a photodetector) 

40 for receiving infrared remote control signals from a re- 
mote control. Thus, the set-top box 300 can receive a 
remote control signal from the remote control signal 
transmitter 250 connected to the base apparatus 200 
and perform operations in accordance with the received 

43 remote control signal. For example, the remote control 
signal transmitter 250 can be used to switch the power 
on/off or to change the channel on the set-top box 300. 
Accordingly, the user can perfdmn set-top box opera- 
tions by using the control panel CP displayed on the 

so LCD 107 of the display apparatus 100 and the touch 
panel 121. In this manner, the display apparatus 100 
and the base apparatus 200 communicate bi-direction- 
ally, as do the base apparatus 200 and the set-top box 
300, the latter functioning as an external input appara- 

.55 tus. 

[0031 ] Because, the display apparatus 1 00 is small in 
size, light in weight, and connected to the base appara- 
tus 200 only through radio communication, the display 
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connects an external input apparatus to the base appa- 
ratus, the user selects the model from a list of current 
models stored in ROM 132 so that the corresponding 
control panel can be properly displayed on the display 
apparatus, The RAM 133 is used principally as a work- 
ing area for various processes for temporarily storing 
data and other necessary infonnatlbn. The EEPROM 
134 is a nonvolatile memory and maintains its stored 
infonmiation even If the power supply Is disconnected. 
Thus, for example, Ihe EEPROM 134 can store various 
setting pararneters, a homepage on the Internet ac^' 
quired through the base appalBtus 200, an electronic 
mail prepared to be trarismitted through the base appa- 
ratus 200 or a re^ceived electronic mail, as hereinafter 
transmit electronic mail (e-mail). When preparing an e- t5 described, 

mail, the user can display a software keyboard indud- [0036] First, operation of the display apparatuis 1 o6 
Ing, for example, alphabetical keys or symbol keys on when receiving a radio signal from the base apparatus 
the LCD 107 and prepare the e-mail through the soft- . 200 is described. In the present enribodiment, a prede- 
ware keyboard and the touch panel 121, The e-mail is . termined communication protocol such as the IEEE (In- 
then sent by operating a transmit key, also displayed on ^ stitute Electrical and Electronics Engineers) 802. 1 1 sys- 
the control panel, which sends the e-mail to the base . tern or a similar protocol Is used to effect radio commu- 
apparatu$ 200 for transmission across the telephone nication between the display apparatus 100 and the 
line. \ base apparatus 200. A radio signal from the base appa- 

. [0034] in this manner, the base apparatus 200 serves ratus 200 which conforrns with the predetemnined pro- 
as a link between the display apparatus 1 00 and exter- tocol is received by the transmission /reception antenna 
nal input apparatus such as the set-top box 300, Infer- . 10T of the display apparatus 100 and supplied to the 
mation transmission media such as a ground wave tel- reception processing section 1 03 through the antenna 
evision broadcast (cablfB television), and communica- multicoupler 102. The multicoupler 102 is provided to 
tion networks such as the Internet. Thus, the display ap- prevent potential interference between a transmission, 
paratus 100 receives an Information signal from the 30 signal and a reception signal. The multicoupler i 02 pre- 
base apparatus 200 for display to the user, and fomris vients a transmission signal from the transmission 
transmisslor) information, such as e-mails, and trans- processing section 112 from interfering with a signal re- . 
mits the transmission infomiatlon through the base ap- ceived by the transmission/reception antenna 101. 
paratus 200: Thus, the display apparatus 100 can receive signals 

[0035] Referring to Figure 2, the components of the 35 from the base apparatus 200 through the transmission/ 
display appariatus 1 00 are described. The display appa- reception antenna 101 and can transmit operation sig- 
ratus 100 Includes a transmission/reception aritenna nals through the antenna, as described hereinafter. 
101, an antenna multicoupler 102, a reception process- [0037] The reception processing section 103 por- 
ing section 103, a decoding section 104, an on-screen fonms required processing, including demodulation of a 
displiay (OSD) processing section 105, a video signal received signal, and supplies the demodulated signal to 
processing section 106, an LCD 107, an audio signal the decoding section (decompression processing sec- 
amplification section 1 08, a speaker 1 09, a transmission tion) 1 04. As described previously, the base apparatus 
signal formation section 1 1 1 , a transmission processing 200 can compress data into ari infonnation signal from 
section 112, atouch panel 121, and a coordinate detec- various sources, for example, a video signal and/or an 
tion section 1 22. The components of the display appa- audio signal of a television broadcast program selected 
. ratus 1 00 are controlled by a control section 1 30. The by the base apparatus' tuner, display data such as text, 
control section 130 may be a microcomputer including video, and/or audio data received through the modem, 
a central processing unit (CPU) 1 31 , a read only mem- or a video signal and/or audio signal of a satellite broad- 
ory (ROM) 132, a random access memory (RAM) 133, cast program from the set-top box 300. The base appa- 
and an electrically erasable programmable read only ratus then transmits the compressed data to the display 
memory (EEPROM) 134, that are connected to each apparatus 100. 

other by a bus 135. The ROM 132 stores various [0038] The decoding section 104 of the display appa- 
processing programs to be executed by the display ap- ratus 100 receives the demodulated signal of com- 
paratus 1 00, predetermined dlisplay data for the control pressed data from the reception processing section 1 03 , 
panels corresponding to the connected extemal Input S5 demultiplexes the signal Into a video signal and an audio 
apparatuses (e.g., STB, VTR, DVD) as shown in Figures signal, and decompresses the signal to restore the sig- 
9A*9C, and command data for the current models of in- . nal to its condition prior to data compression. The de- 
put apparatuses from each manufacturer, When a user coding section converts the restored video signal and 



apparatus 100 can be easily carried. Consequently, a 
user can carry the display apparatus 100 anywhere 
within the range with which the display apparatus 1 00 
can communicate with the base apparatus 200. 
[0032] Accordingly, as described hereinabove, the s 
user can use the display apparatus 1 00 to enjoy a tele- 
vision broadcast selected by the tuner of the base ap- 
paratus 200, enjoy a satellite broadcast selected by the 
set-top box 300, view a movie when a VTR. or a DVD 
apparatus is connected as an extemal input apparatus io 
: to the base apparatus 200, and the like.. 
[0033]' In addition, the user can usje the display appa- 
ratus 100 to view a website on the Internet through the 
modem of the base apparatus 200, and receive and 
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audio signal from a digital format to form an analog video 
signal and an analog audio signal. Then, the decoding 
section 1 04 supplies the analog video signal to the on- 
screen display processing section 1 05 and supplies the 
analog audio signal to the audio signal amplification sec- 
tion 108. 

[0039] The on-screen display processing section 105 
is a text/graphic processing circuit for perfomiing video 
signal processing that allows the control panel CP and 
various messages to be displayed in accordance with 
data supplied thereto from the control section 1 30. This 
section also allows display information such as charac- 
ters, pictures and symbols to be displayed in addition to 
video of a broadcast program. For example, when a con- 
trol panel is to be displayed in response to a viewer's 
instruction, infonnation for displaying the control panel 
Is supplied from the control section 130 to the on-screen 
display processing section 105. Then, the control panel 
is synthesized with the video signal from the decoding 
section 1 04 by the on-screen display processing section 
1 05, and the resulting signal is supplied to the video sig- 
nal processing section 1 06. 

[0040] For example, when character infomiation indi- 
cating channel selections or a volume bar indicating the 
volume level is to be displayed, infonnation for the same 
is supplied from the control section 130 to the on-screen 
display processing section 105. Then, the control panel 
is synthesized with the video signal from the decoding 
section 104, and the resulting signal is supplied to the 
video signal processing section 106. When a control 
panel CP is not going to be displayed, the on-screen 
display processing section 105 simply supplies the an- 
alog video signal from the decoding section 104 to the 
LCD 107. The video signal processing section 106 
f ornis a display signal from the video signal and supplies 
the display signal to the LCD 107. 
[0041] In this manner, video information con^espond- 
ing to the video signal transmitted by radio from the base 
apparatus 200 is displayed on the display screen of the 
LCD 107. If display Infomnation, such as a control panel 
or the like, is synthesized by the on-screen display 
processing section 105, then the display infomnation is 
displayed along with the video infonnation. 
[0042] Meanwhile, the audio signal amplification sec- 
tion 1 08 amplifies the audio signal supplied thereto to a 45 
predetemriined level and supplies the resulting audio 
signal to the speaker 109. Consequently, sound corre- 
sponding to the audio signal transmitted by radio from 
the base apparatus 200 is output from the speaker 1 09. 
Thus, the display apparatus 1 00 can receive a video sig- so 
nal and/or an audio signal of a television broadcast pro- 
gram transmitted by radio from the base apparatus 200 
and playback and output the received video signal and/ 
or audio signal to a viewer 

[0043] The operation of the display apparatus 1 00 55 
when displaying a control panel on the LCD 107 and 
accepting an operation input from the user and trans- 
mitting an operation signal con'esponding to the opera- 



tion input to the base apparatus 200 Is now described. 
The following describes the situation wherein the dis- 
play apparatus 100 displays a control panel CP for con- 
trolling the set-top box 300 as shown in Figure 1 and 
5 accepts an operation Input from the user destined for 
the set-top box 300. 

[0044] As described herelnahove, the touch panel 
121 is adhered to the LCD 1 07 of the display apparatus 
1 00: If the user touches the touch panel 1 21 with his/her 
10 finger or the like while the display apparatus 1 00 Is pow- 
ered, but when no control pane! is being displayed, then 
the coordinate detection section 122 detects the 
touched position (coordinate position) on the touch pan- 
el 121 and notifies the control section 130 of this touched 
'5 position. When the control section 1 30 receh^es notifi- 
cation of a touched position when no control panel Is 
being displayed, It Interprets the touch as signifying an 
Instruction to dfeplay a control panel. Thus, upon receipt 
of the notification from the coordinate detection section 
^0 122, the control section 130 first reads out infomiation 
necessary for displaying the control panel CP for the set- 
top box .300 from the ROM 132, fonns the information 
needed to display the control panel CP, and supplies the 
Information to the on-screen display processing section 
^5 1 06. The on-screen display processing section 1 05 re- 
ceives the information from the control section 130, 
fonns a video signal to display the control panel CP, syn- 
thesizes this video signal with an analog video signal 
from the decoding section 1 04 and djsplays the control 
30 panel CP on the display screen of the LCD 1 07 as shown 
in Figure 1. 

[0045] In the present embodiment, in order to prevent 
the coritrol panel from covering up the video displayed 
on the LCD 107, the control section 130 uses an alpha 
blending technique to include an alpha value (a value) 
representing a degree of transparency (translucence) 
for the control panel CP and a color desigriation for the 
control panel. This control panel color and transparency 
infonnation is supplied to the on-screen display 
proceissing section 1 06. Consequently, the control panel 
CP Is displayed oh the LCD 1 07 without completely cov- 
ering the video. As shown in Figure 1 , the control panel 
CP is displayed so that a mountain In the video signal 
can be seen through the control panel. 
[0046] Once a control panel Is displayed, if the user 
touches a position on the touch panel 121, correspond- 
ing to the position of an object operation key of the con- 
trol panel CP, then the touched position is detected by 
the coordinate detection section 122 and conveyed to 
the control section 130. The control section 130 identi- 
fies which operation key was touched and fonns and 
supplies an operation signal con'esponding to the oper- 
ation key to the transmission signal fomnation section 
111. The transmission signal fomiation section 111 
fonns a transmission signal to be transmitted to the base 
apparatus 200 based on the operation signal and sup- 
plies the transmission signal to the transmission 
processing section 112. The ti-ansmlssjon processing 
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section 112 processes the.transnriissioh signal supplied 
thereto for transmission such as modulation and ampli- 
ficatibn to forth ia transmission signal of a fomiat to be 
transmitted and transmits the transmission signal by ra* 
dio through the multicoupler 102 and the transmission/ 
reception antenna 1 01 to the base apparatus 200. 
[0047] The operation signal transnriitted by radio from 
the display apparatus 1 00 In this manner is received by 
the baise apparatus 200. In the present example, the 
base apparatus 200 then fomis a remote control signal 
for the set-top box 300 in response to the operation sig- 
nal from the display apparatus 1 00 and transmits the . 
remote control signal so that the set-top box 300 may 
be remotely controlled. 

[0048] Akey inputting isection 141 Is connected to the 
.. display apparatus 100 through an interface (denoted by 
l/F in Figure 2) 1 40. The key inputting section 141 Iri- 
cludes, for example, a power supply on/off switch. An 
. operation Input to the key inputting section 141 is sup- 
plied through the Interface 140 to the control sectbn 1 30 
for processing in accordance with the operation key (e. 
g.; connection of the power supply). 
[0049] In the above description, an operation signal, 
for the set-top box 300 Is tranismitled through the control : 
panel CP to the set-top box 300. However, the base ap- 
paratus 200 can also be remotely controlled by the dis- 
play apparatus too. In particular, to remotely control the 
base apparants 200, a control panel for the base appa- 
ratus 200 is displayed. As before, if the touch panel 1 21 
Is touched while the display Is powered and no control 
panel Is being displayed, then the control panel CP for 
the set-top box 300 is first displayed as described here- 
inabove. Then, if the user touches the touch panel 121 
in an area other than the area of the control panel CP, 
the control section 1 30 detennines that this Is an Instruc- 
tion to. display a control panel for the base apparatus 
200. The control section 130 can then accept an oper- 
ation liiput for the base apparatus 200 and transmit an 
operation signal corresponding to the operation input to 
the base apparatus 200. The base apparatus 200 then 
discriminates whether the operation signal from the dis- 
play apparatus 100 is for itself or for an. external input 
apparatus, such as the set-top box 300. If the operation 
signal is for an external Input apparatus, then the base 
apparatus 200 transmits the operation signal to the ex- 45 
ternal Iriput apparatus as described hereinabove. On 
the other hand,, if the operation signal from the display 
apparatus 1 00 is for the base apparatus 200 itself, the 
base apparatus 200 controls itself In accordance with 
the operation signal. Note that the control pariel for the so 
base apparatus 200 may Include a nunieric keypad (1 
to 12) for selecting channels of the tuner 202, channel 
up/down keys, and volume up/down keys. The base ap- 
paratus control panel may further include a changeover 
key for changing whether the base apparatus 200 55 
should output a signal corresponding to a television 
broadcast, infomnation received through the modem, or 
infomiation from an external input apparatus connected 



to the base apparatus. Thus, the control panel for the 
base apparatus 200 can be used to remotely control 
power, channel selection, and changeoyer of a signal 

■source.' . ■ 

[0050] Referring to Figure 3, the base appiaratus 200; 
shown in Figure 1 will now be despribed in detail: Th^ 
base apparatus 200 includes a tuner 202 connected to 
a reception antenna 201 fbr receiving analog television 
broadcast signals, a denripdulatlon section 203, ah input 
tenninal 204 for a video signal (Vd), another Input terr 
mihal 205 for an audio signal (Au), a selector 206, a 
cornpresslbn processiing section 207. a transnnissioh 
signal formation section 208, a transmission processing ' 
section 209, an antenna nriulticoupler 210, a transmis- 
sibn/receptibn antenna 211, eind a reception processing 
sectlon212. Thecomponents of thebase apparatus 200 
are controlled by a control section 230. The control sec- 
tiori 230 may be a microcomputer composed of a CPU 
231 , a ROM 232. a RAM 233 and an EEPROM 234con- 
nected to one another by a CPU tjus 235. the ROM 232 
stores various processing programs to be executed by 
the base apparatus 200 and data necessary for such 
processing. The RAM 233 is used principally as a work- 
ing area for various processes for temporarily storing 
data and other necessary information, the BEPROM 
234 is a rionvplatile memory and maintains its stored 
Infomnation even If the power supply is disconnected. 
Thus, for exarnple, the EEPROM 234 is used to realize 
a last channel memory function of storing the last broad- 
cast channel received prior to turning the power off , so 
that when power is turned on again the previous channel 
is selected. 

[0051 ] A modem section 220 is connik:ted to the con- 
trol section 230. The modem section 220 includes an 
interface (l/F) section 221 and a communication section 
222. The l/F section 221 interfaces a communteation 
tine (in the present embodiment this is a telephoiie line) 
and the base apparatus 200, such that it receives sig- 
nals transmitted thereto through the telephone circuit 
and transmits signals from the base apparatus 200 to 
the telephone circuit. The communication section 222 
demodulates a signal recieived through the t/F section 
221 and supplies the demodulated signal to the control 
section 230. Further, the comnriunlcation section 222 
modulates a transmission signal from the control section 
230 and supplies the modulated transmission signal to 
the l/F section 221. Consequently, the base apparatus 
200 can transnilt and receive various data to and from 
an object party through the telephone circuit connection, 
Through the modem section 222, the base apparatus 
200 can be connected to the Internet using a telephone 
line L and an Internet service provider (ISP) to receive 
and transmit Inforrriation (e.g., electronic mail) through 
the Interriet.To this end, the control section 230 controls 
the modem section 220 to establish an off-hook state or 
an on-hook state and function as a dialer for the tele- 
phone circuit, 

[0052] The remote control signal transmission section 
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250 is connected to the control section 230 through a 
remote control signal formation section 241 and an out- 
put temninal 242 for the remote control signal. As de- 
scribed hereinabove, the remote control signal trans- 
mission section 250 forms a remote control signal in re- 
sponse to an opei-atlon signal from the display appara- 
tus 100 and transmits the remote control signal. Al- 
though not shown in Figure 3, a key inputting section 
having a power supply on/off key and various setting 
keys is also connected to the control section 230. 
[0053] Broadcast signals received by the antenna 201 
are supplied to the tuner 202 of the base apparatus 200, 
as shown in Figure 3. The tuner 202 selects a television 
broadcast signal corresponding to a channel Instruction 
signal from the control section 230 and supplies the se- 
lected television broadcast signal to the demodulation 
section 203. The demodulation section 203 demodu- 
lates the television broadcast signal and supplies the 
demodulated signal to the selector 206. A video signal 
input through video input terminal 204 and an audio sig- 
nal input through audio input terminal 205 are supplied 
to the selector 206 in addition to the infomiation from 
the control Sfection 230. The information supplied from 
the control section 230 to the selector 206 may be, for 
example, a website on the Internet or e-mail. 
[0054] The selector 206 switchably outputs in re- 
sponse to a switching control signal from the control sec- 
tion 236 eitherthe signal from the demodulation section 
203, the signals from the input temninals 204 and 205, 
orthe signal from the control section 230. The switching 
control signal is fomied by the control section 230 in ac- 
cordance with the operation signal transmitted from the 
display apparatus 1 00 as described previously. The out- 
put signal from the selector 206 is then supplied to the 
compression processirig section 207. The compression 
processing section 207 compresses data using a pre- 
detennined compression method, for example, MPEG 
or a wavejet processing method. The signal com- 
pressiBd by the compression procesising section 207 is 
then supplied to the transmission signal fonnation sec- 
tion 208. The transmission signal fomnation section 208 
fonns a transmission signal in confonnity with a prede- 
temiined communication protocol. As described herein- 
above, the base apparatus 200 in the present embodi- 
ment fomis a transmission signal In confonnity with, for 
example, the IEEE (Institute Electrical and Electronics 
Engineers) 802.11 system. The transmission signal 
formed by the transmission signal fomiation section 208 
is supplied to the transmission processing section 209. 
The transmission processing section 209 perfomis 
modulation processing and amplification of the trans- 
mission signal in accordance with a control signal from 
the contpol section 230. The transmission signal proc- 
essed by the transmission processing section 209 is 
transmitted by radio through the multicoupler 210 and 
the transmission/reception antenna 211 . The multicou- 
pler 21 0 Is provided to prevent possible interference be- 
tween a transmission signal and a reception signal, sim- 



iiarto the multicoupler 102 of the display apparatus 100 
described previously. In this manner, the base appara- 
tus 200 can compress text data, video data and/or audio 
data of a television broadcast program selected by the 

5 tuner202. a video signal.ahd/pr an audio signal accept- 
ed through the Input tenninals 204 and 205, or infomia- 
tion acquired through the modem section 220 and trans- 
mit the compressed data by radio in accordance with a 
predetenmlned communication protocol to the display 

10 apparatus 100, 

[0055] Operation ofthe base apparatus 200 when an 
operation signal Is transriiitted by radio from the display 
apparatus 100 Is now described. An operation signal 
from the display apparatus 100 received through the 
IS transmission/reception antenna 211 is supplied to the 
reception processing section 21 2 through the multicou- 
pler 21 0, The reception processing section 21 2 demod- 
ulates the signal supplied thereto and further performs 
necessary processing such as A/D (ainalog/digital) con- 
20 version to convert the signal into a signal which can be 
handled by the control section 230. 
[0056] If the signal from the receptionprocessing sec- 
tion 21 2 is an operation signal for an external input ap- 
paratus, for example the set-top box 300, then the con- 
25 trol section 230 supplies the received operation signal 
to the remote control signal fomiation section 241 which 
forms a remote control signal con-esponding to the re- 
ceived operation signal. The remote control signal for- 
mation section 241 supplies the remote control signal 
30 through the output tenninal 242 to the remote control 
signal transmission section 250. The remote control sig- 
nal transmission section 250 then transmits the remote 
control signal as an Infrared transmission. In this man- 
ner, the operation for the set-top box 300 is sent as an 
55 infrared remote control signal to the set-top box 300. 
[0057] If the signal from tho reception processing sec- 
tion 212 is an operation signal for the base apparatus 
200 itself, then the control section 230 controls the per- 
taining components of the base apparatus 200 in ac- 
^0 cordance with the received operation signal. Conse- 
quently, It is possibie to change the channel selected by 

the tuner 202 or change over the signal output from the 
selector 206. 

[0058] On the other hand, If the signal from the recep- 
« tlon processing section 212 Is an acquisition request for 
a website or a receptionAransmisslon request for elec- 
tronic mail then the control section 230 controls the mo- 
dem section 220 to establish a connection to the sub- 
scribed ISP, thereby connecting the base apparatus 200 
^0 to the Internet. Consequently, the base apparatus 200 
can acquire infomnation from a website, and receive or 
transmit electronic mail. 

[0059] In this manner, the base apparatus 200 can re- 
ceive, select and demodulate atelevision broadcast sig- 
^5 nal, receive and demodulate a video signal and/or an 
audio signal from an external input apparatus supplied 
through the input temriinals 204 and 205, or video data 
and/or audio data supplied through the modem section 
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220 arid the telephone circuit; then compress the de- 
modulated video data and/or audio data and transmft 
the compressed video data and/or audio data by radio 
in accordance with a predetermined communication 
protocol Further^.the base apparatus 200 in the preisent 
embodlmeht can receive an operation signal transmit- 
ted thereto by radio from the display apparatus 1 00 and 
control the base apparatus 200 in accordance with the 
operation signal, fomn and transmit a remote control sig* 
nalfor controlling an external input apparatus or transmit 
inf omiation received by radio from the disjplay apparatus 
100 through the modem section 220. 
[0060] Figure 4 Is a block diagram showing the set- 
top box 300 connected as an extemal input apparatus 
to the base apparatus 200. The set-top box 300 Includes 
a digital tuner 302 connected to an antenna 301 for re- 
ceiving satellite broadcasts, a descramble section 303, 
a demultiplexer 304: a decoding section 305 having a , 
video signal decoder and an audio signal decoder, an 
on-screen display (OSD) processing section 306 , an 
output temninai 307 for a video signal (Vd), and an output 
terminal 308 for an audio signal (Au). The set-top box 
300 further Includes a control section 310, a key inter- 
face (key l/F) 321, a key input section 322, a remote 
control Interface (remote conti'ol l/F) 331 and a remote 
control signal reception section 332. The control section 
31 0 is a microcomputer comprised of a CPU 31 1 , a ROM 
312, a RAM 313, and an EEPROM 314 connected by a 
CPU bus 31 5 and which controls the components of the 
set-top box 300, The ROM 312 stores various process- 
ing programs to be executed by the set-top box 300 and 
data necessary for such prociessihg. The RAM 313 is 
used principally as a working areafor temporarily storing 
intennedlate results from the processing: The EEPROM 
314 is a nonvolatile memory and maintains its stored 
ihfomriation even if the power supply Is disconnected. 
Hence, the EEPROM 234 Is used to store various pa- 
rameter infomriatlor} set by the user. The key input sec- 
tion 322 Includes a power on/off key and various adjust- 
ment keys, if an operation input from the user is accept- 
ed by the key input section 322, then the operation Input 
Is supplied through the key l/F 321 to the control section 
310 for execution. 

[0061] The remote control signal reception section 
332 can receive a remote control signal of infrared rays 
from the remote controller for the set-top box 300, con- 
vert the remote control signal Into an electric signal and 
supply the electric signal to the control section 310 
through the remote control l/F 331 . In other words, the 
set-top box 300 can be remotely controlled through the 
remote controller Moreover, the remote control signal 
reception section 332 can receive signals not only from 
the remote controller for the set-top box 300, but also 
from the remote control signal transmission sck^tion 250 
of the base apparatus 200. Consequently, remote con- 
trol of the set-top hox 300 can be perfonned in accord- 
ance with the remote control signal of infrared rays 
transmitted from the base apparatus 200 in response to 



the operation signal from the display apparatus 1 00. 
[0062] When the set-top box 300 is on, it receives dig- 
ital satellite brpadeast signals and outputs a video signal 
and an audio signal of a selected channel. Note that dlg- 
5 ital broadcast signals are broadcast In the fomn of a 
transport stream (TS) of the MPEG system, Each satel- 
lite broadcast signal includes packetized and time divi- 
sion mujtiplexedsignais and data including a video sig- 
nal and an audio signal for a plurality of broaddast pro- 

^0 grams, data used for channel selection, and data for dis- 
playing an EPG (electronic prbgrahfi guide). Digital sat- 
ellite broadcast signals in the fonm of a transport stream 
are received by a reception antenna 301 located out- 
doors and are supplied to the niner 302. The tuner 302 

IS selects and demodulates one of the satellite broadcast 
signals in accordance with a channel selection control 
signal sent by the control section 31 0, and supplies the 
demodulated broadcast signal to the descramble sec- 
tion 303. The channel selection control signal Is formed 

^0 by the control section 31 0 in accordance with a remote 
control signal from the user of the display apparatus 1 00 
which has been received through the remotecontrol sig- 
: nal reception section 332. 

[0063] The descramble section 303 receives, for ex- 

25 ample, key information for decoding or deciphering sig- 
rials from the control section .310, and deciphers (can- 
cels) the scrambled (encoded or enciphered) data, and 
supplies the descrambied satellite broadcast signal to 
the dehiultiplexer 304. As described above, the satellite 

so broadcast signal is in the f omn of a transport stream of 
packetized and time division multiplexed data including 
video data and audio data for a plurality of broadcast 
programs, digital data regarding the broadcasts, and 
digital data used for f onnation of an electronic program 

35 guide. This f onnat allows a singlesatellite broadcast sig- 
nal to provide a plurality of programs and information. 
Each packet of the satellite broadcast signal has a PIP 
(packet Identifier) added thereto such that the set-top 
box 300 can separate and extract an object packet from 

40 the satellite broadcast signal. The demultiplexer 304 ex- 
tracts video data and audio data of a program broadcast 
on the channel selected by the user and supplies the 
extracted data to the decoding section 305. Further, the 
demultiplexer 304 extracts various data regarding the 

45 broadcast and data for fomning an electronic program 
guide from the satellite broadcast signal and supplies 
the extracted data to the control section 310. The data 
extracted from the satellite broadcast signal and sup- 
plied to the control section 310 in this manner is used to 

so select an object program or to form an electronic pro- 
gram guide in accordance with an Instruction from the 
user. 

[0064] The elementary stream (ES) of the broadcast . 
program, (i.e. the video data and the audio data of the 
55 program) is data compressed in accordance with a cod- 
ing method of the MPEG system. Therefore, the video 
. signal decoder of the decoding section 305 expands 
(deconrpresses) the video data to restore the signal pri- 
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or to data compression then converts the decom- 
pressed digital video signal to obtain an analog signal 
and supplies the analog video signal to the on-screen 
display processing section 306. 
[0065] The on-screen display processing section 306 
of the set-top box 300 Is a text/graphic processing circuit 
which performs video signal processing to allow various 
messages or an electronb program guide to be dis- 
played. Thus, display infonnation of characters, pic- 
tures, symbols, and so forth may be displayed, similarly 
to the on-screen display processing section 105 of the 
display apparatus 100. 

[0066] Accordingly, the on-screen display processing 
section 306 synthesizes message infomnation with the 
video signal offorms a video signal to be used to display 
ah electronic program guide and outputs this synthe- 
sized or fonmed signal. Note that If an Instruction to syn- 
thesize message Infonnatlon or to display an electronic 
program guide is not received by the set-top box 300, 
then the video signal from the decoding section 305 is 
output through the on-screen display processing section 
306 to the output terminal 307. The video signal output 
from the set-top box 300 is then supplied to the base 
apparatus 200 through the input tenninal 204 of the 
base apparatus 200 as described hereinabove, 
[0067] Meanwhile, the audio signal decoder of the de- 
coding section 305 decompresses the audio data to re- 
store the signal prior to data compression then converts 
the decompressed digital signal Into an analog signal 
and outputs the analog audio signal through the output 
terminal 308. The audio signal output from the set-top 
box 300 is supplied to the base apparatus 200 through 
the input terminal 205 of the base apparatus 200 simi- 
larly to the video signal. 

[0068] As described above, a remote control signal of 
infrared rays transmitted to the set-top box 300 from the 
remote control signal transmission section 260 of the 
base apparatus 200 is received by the remore control 
signal reception section 332: Then, the remote control 
signal Is converted into an electric signal by the remote 
control signal reception section 332, and the electricsig- 
nal is supplied to the control section 310, The remote 
control signal may include ah instruction for turning the 
set-top box 300 on or off, a channel changing Instruc- 
tion, or control the demultiplexer 304 to change the pro- 
gram data to be extracted. 

[0069] In the bidirectional communication system 
which includes the display apparatus 100, base appa- 
ratus 200 and set-top box 300 described above, the 
base apparatus 200 transmits a video signal and an au- 
dio signal of a television broadcast signal received 
through the tuner 202, information received through the 
modem section 220, or a video signal and ah audio sig- 
nal supplied from an extemal Input apparatus such as 
the set-top box 300. This signal Is wirelessly transmitted 
to the display apparatus 1 00. The display apparatus 1 00 
receives, plays back and outputs the video signal and/ 
or the audio signal transmitted from the base apparatus 



200. Consequently, the user can enjoy a broadcast pro- 
gram provided by an analog television broaidcast signal, 
a digital satellite broadcast, or information provided 
through a networic such as the Internet. The display ap- 
5 paratus 100 accepts an operation Input from a user 
through a control panel displayed on the LCD 107 and 
transmits an operation signal corresponding to the op- 
eration Input by radio to the base iapparatus 200, so as 
to remotely control the base apparatus 200 or the set- 
10 top box 300. 

[0070] Processing when the set-top box 300 is re- 
motely controlled through a control panel displayed on 
the LCD 1 07 is now described with reference to the flow 
charts shown in Figures 5 to 7. 
IS [0071] Figure 5 Is a flow chart illustrating the process- 
ing executed by the control section 1 30 of the display 
apparatus 1 00 once the display apparatus 1 00 Is turned 
on; First, the control section 130 of the display apparatus 
1 00 detemnlnes whether or not a touch of the touch pan- 
^0 el121 byauserhasoccun'ed(stepS11)andif notwaits 
until a touch is detected: If in step SI t, the touch panel 
121 is touched, then the control section 130 displays the 
control panel CP for the set-top box 300 (step SI 2) and 
accepts an operation input through thecontroi pariel CP 
25 Then, the control section 130 of the display apparatus 
100 detennihes Whether or not a touch of the control 
panel CP by the user occurs, that is, whether or not an 
operation input from the user is accepted (step SI 3). If 
it Is determined in step SI 3 that an operation input from 
30 the user is accepted, then the control section 1 30 deter- 
niines which operation key of the control panel is dis- 
played at the touched position based on a detection out- 
put from the coordinate detection section 122 (step 
SI 4). The control section 1 30 then fonns an operation 
35 signal corresponding to the discriminated operation key 
and supplies the operation signal to the transmission 
signal fomiation section 111, such that a transmission 
signal is fomied by the transmission signal fonnation 
section 111 (step S16),Then, the transmission signal Is 
40 transmitted by radio to the base apparatus 200 through 
the transmission processing section 112, multicoupler 
102 and transmission/reception antenna 101 (step 
S16). The processing then returns to step SI 3 to await 
further operation inputs by the user. 
45 [0072] On the other hand, If It Is detemilned In step 
813 that a touch of the control panel has not occurred, 
then the control section 130 detemiines whether or not 
an instruction to display another control panel Is re- 
ceived (step SIT). The determination in step S17 is 
50 whether or not the user touches the touch panel 121 in 
a location outside the display region of the control panel. 
If an Instruction to display another control panel is re- 
ceived, then the control section 130 displays another 
control panel. In the present embodiment, a control pan- 
55 el for the base apparatus 200 (step SI 8) is displayed 
next. Thereafter^ the processing retums to step S13 to 
accept an opisration Input to the newly displayed control 
panel. 
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[0073] If an Instruction to display another control pan- 
el Is not received, then the control section 130 deter- 
rhlneis whether or not an Instruction to.erase the control 
panel is received (step S19). If an instruction to erase 
the control panel Is received, then the control, panel Is 
erased and the processing returns to step S11 >tf no ln> ; 
struction is recejved, the process cycles back to step 
S13. If the process has cycled back to step S13 a pre- 
detemilned number of times (con^espondlhg to a time- 
put period), thecontrol section 130 Interprets this period 
of time as an Instruction to erase the control panel and 
executes step 820, 

[0074] In this manner/the display apparatus 100 can 
display a control panel on the LCD 107, accept an op- 
eration input from the userthrough lhe use of the touch 
panel 12.1 adhered to the display screen of the LCD 1 07 
and the coordinate detection section 1 22, fomi ah oper- 
ation signal correispondlhg to the accepted operation In- 
put and transmit the operation signal to the base appa- 
ratus 200! 

[0075] The processing by the base apparatus 200, 
Which reciBives the operation signal transmitted by radio 
from the display apparatus IPO, Is now described with, 
reference to the flowchart of Figure 6; This processing, 
Illustrated in Figure 6, is executed by the control section 
230 of the base apparatus 200 after the base apparatus 
200 is turned on. The base apparatus 200 supervises 
the output signal of the reception processing section 212 
to detennlne when an operation signal from the display 
apparatus 100 Is received (step S21). If no operation 
signal Is received, then step S21 is repeated. If an opr 
eration signal is received, then the control section 230 
of the base apparatus 200 determines whether the op- 
eration signal is Intended for the base apparatus 200 
(step S22). If the operation signal is for the base appa- 
ratus 200, then the control section 230 executes a proc- 
ess in accordance with the received operation signal 
(step S23), For example, controlling the tuner 202 to 
change the selected broadcast signal or changing the 
selector206. The control section 230 repeats this proc- 
ess by returning to step.S21. In this manner, the base 
apparatus 200 can be remotely controlled using the dis- 
play apparatus 100. 

[0076] On the bther hand, If the operation signal is not 
for the base apparatus 200, then the control section 230 45 
controls the remote control signal formation section 241 
to fomn a remote control signal in accordance with the 
received operation signal from the display apparatus 
1 00 (step 824). This remote control signal is supplied to 
the remote control signal transmission section 250 so 
through the output terminal 242 and then transmitted as 
an infrared signal to the set-top box 300, as the external 
input apparatus (step 825). Consequently, the set-top 
box 300 can be remotely controlled through the base 
apparatus 200 using the display apparatus 1 00. 55 
[0077] The processing of the set-top box 300 which 
receives a remote control signal of infrared rays trans- 
mitted from the rernote control signal transmission 8ec- 



tion 250 of the hase apparatus 200 is how described 
with reference to the flow chart of Figure 7. The process- 
ing lllustriated In Figure 7 Is executed by the control sec- 
tion 31 0 of the set-top box 300. Power is supplied to the 
s6t-top box 300 and the last selected channel Is selected 
by the last channel memory f unctlori so that a video sig- 
nal and an audio signial may be output. The control sec- 
tipn 31 0 of the set-top box 300 wajts at step S31 until It 
recbh/es a remote control signal for the set-top box 300. 
When a remote control signal destined for the set-top 
box 300 is received, then the control Section 31 0 forms 
a control signal in Accordance with the remote control 
signal (step 832) and supplies the control signal to the 
pertaining components of the set-top box for execution 
(step 833). In this manner, the display apparatus 100 
can be used to remotely control the base apparatus200 
and the display apparatus 1 00 can be used to remotely 
control the set-top box 300 through the base apparatus 
200. . . 

[0078] Note that the present embodiment Is described '■ 
with the set-top box 300 being connected to the base 
apparatus 200. However, the present Invention Is not 
limited to this speciflc conflgurationi As described here- 
inabove, various input apparatuses such as a VTR, an . 
integrated receiver decoder, and/pr a DVD apparatus 
can be connected to the base apparatus 200 in place of 
the set-top box 300, Further, the base apparatus 200 
may have a plurality of external Inptit terminals, so that 
plural external input apparatuses may be connected to 
the base apparatus 200 as seen in Figure 8. In this in- 
stance, the external Input temnlnals are connected to the 
selector 206 of the base apparatus 200 shown in Figure 
3 so that one device can be selected at a time by using 
the selector 206. When a plurality of external jnput ap- 
paratuses are connected to the base apparatus 200, 
control panels corresponding to each of the external in- 
put apparatuses can be selectively displayed on the dis- 
play screen of the display apparatus 1 00. Figures 9A to 
9C illustrate example or control panel displays corre-r 
spending to a plurality of external input apparatus. More 
particularly, Figure 9A shows the control panel CP for 
the set-top box 300. As described hereinabove, the con- 
trol panel CP for the set-top box 300 Includes a power 
supply on/off key, numeral keys, channel up/down keys 
and sound volume up/down keys. Similarly, Figure 9B 
shows a control panel CP1 for a VTR. The control panel 
CP1 includes a power supply on/off key and various 
keys corresponding to operation keys for the VTR In- 
cluding a pause key, a fast forward key, a rewind key, a 
playback key, a stop key and a recording key. Figure 9C 
shows a control panel CP2 for a DVD apparatus. The 
control panel CP2 includes a power supply on/off key 
and various keys corresponding to operation keys for. 
the DVD apparatus including a pause key, a fastfonvard 
key, a rewind key, a playback key and a stop key. 
[0079] In this Instance, as seen in Figures 1 and 9A 
to 9C, a control panel is displayed in the right portion of 
the LCD 107 as viewed by the user, and when the user 
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repetitively touches the touch panel In an area other 
than the control panel, the control panels corresponding 
to the base apparatus 200 and the external Inpiut appa- 
ratuses are displayed successively and sequentially 
[0080]: More particularly, the display apparatus 100 
displays the control panels sequentially as: 1) the con- 
trol panel CP for the set^op box ^ 2) the control panel 
for the base apparatus 200 -4 3) the control panel CP1 
for the VTR 400 4) the control panel CP2 for the DVD 
apparatus 500 5) erasure of the control panel 1) 
the control panel for the set-top box 300. 
[0081] In this instance, as described hereinabove, the 
control panel for the base apparatus 200 Includes a 
changeover key for operating the selector 206 to output 
a signal from the selected external Input apparatus. 
Thereafter, the control panel for the external input ap- 
paratus Is displayed to remotely control the external In- 
put apparatus through the display apparatus 100 and 
the base apparatus 200. In this manner, the control pan- 
el displayed on the LCD 1 07 along with the touch panel 
can be used to perfomi as a remote control. When the 
external input apparatus is a VTR or a DVD apparatus, 
the control panel can be used to control operation of the 
apparatus such as switching on/off of the power supply, 
pause, fast fonwarding, rewinding, playback, stopping 
and recording. Remote control of the base apparatus 
200 and the external input apparatus connected to the 
base apparatus 200 is not limited to those operations 
described above. For example, if the base apparatus 
200 and/or the set-top box 300 are configured for bilin- 
gual audio operation, then a changeover key between 
a main audio and a sub audio may be provided on the 
control panel. Also, when the external input apparatus 
is a VTR or a DVD apparatus, a playback speed adjust- 
ment key may be provided on the control panel to adjust 
the playback speed. In this manner, various remote con- 
trol operations can be perfomned through the control 
panels by providing operation keys corresponding to 
functions of the apparatus to be controlled. 
[0082] Further, in orderforapluralityof external input 
apparatus to be smoothly controlled, a number of re- 
mote control signal transmission sections may be con- 
nected to the base apparatus 200. These remote control 
signal transmission sections allow for the remote control 
signal to be transmitted in the proximity of each of the 
extemal input apparatus. 

[0083] Also, it is possible to provide an electronic pro- 
gram guide display key on the control panel CP so that 
an electronic program guide is f onned by the set-top box 
300 and displayed on the LCD 107 of the display appa- 
ratus 1 00 through the base apparatus 200. Then, when 
a channel is selected through the electronic program 
guide, display regions con-espondlng to charinels of the 
electronic program guide are sent to the display appa- 
ratus 100. When the user touches a portion of the touch 
panel 121 corresponding to a program displayed on the 
electronic program guide, the display apparatus 1 00 de- 
temriines which program was selected. Then, the display 



apparatus 1 00 fonns a channel selection operation sig- ' 
nal for selecting the selected program and transmits the 
channel selection operation signal to the set-top box 300 
through the base apparatus 200. Consequently, chan- 
5 hel selection can be controlled using the electronic pror 
gram guide. 

[0084] Although, in the present embodiment, when 
the user repetitively touches the touch panel In an area 
other than the control panel, control panels correspond- 
W ing to the base apparatus 200 and the extemal input ap- 
paratus are displayed successively and sequentially, 
the controlpanels need not be displayed In this manner. 
For example, changeover Icons corresponding to vari- 
ous apparatus, which can be switchably used, may be 
provided on each control panel such that a contrDl panel 
con-esponding to an object apparatus may be displayed 
by operating the con-espondlng changeover icons. 
[0085] Further, the base apparatus 200 Is not limited 
to Including just a tuner 202 and modem section 220, 
0 The base apparatus 200 may also function as a VTR or 
a DVD apparatus, or may function as a set-top box. The 
base apparatus 200 may also be configured to accept 
a signal from an extemal input apparatus and transmit 
the signal by radio without having a tuner 202 or a md- 

25 dem section 220. 

[0086] Further, in the embodiment described above, 
the display apparatus 1 00 and the base apparatus 200 
are connected to each other by radio communication, 
and the base apparatus 200 and an extemal input ap- 

30 paratus are connected to each other by a cable for trans- 
mitting an infomriatioh signal and by infrared remotiscon- 
trol signals. However, the connections between the dis- 
play apparatus 1 00 and the base apparatus 200 and the 
connections between the base apparatus 200 and the 

55 external Input apparatus are not limited to the specific 
examples. For example, the display apparatus 1 00 and 
the base apparatus 200 may be connected by a wire, 
and a remote control signal from the base apparatus 200 
to the extemal output apparatus may be transmitted by 

^0 a wire. Further, an inf omnation signal and a remote con- 
trol signal may be transmitted by radio communication 
between the base apparatus 200 and the extemal input 
apparatus. 

[0087] While a preferred embodiment of the present 
^5 invention has been described using specific temis, such 
description is for Illustrative purposes only, and It Is to 
be understood that changes and variations may be 
made without departing from the scope of the following 
claims. 

50 [0088] In so far as the embodiments of the invention 
described above are implemented, at least in part, using 
software-controlled data processing apparatus, it will be 
appreciated that a computer program providing such 
software control and a storage medium by which such 

'5 a computer program is stored are envisaged as aspects 
of the present invention. 

[0089] Various different aspects and features of the 
present invention are defined in the appended claims. 
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Combinations of features fronn the dependent claims 
may be combined vyith features of the independent 
claims as appropriate and not merely as| explicitly set . 
out in the claims. , 



Claims 



1. A bi-directional comrriunicatipn system, compris- 



2. 



ing: 



la display apparatus, including: 

..infomiatlon signaj receiving means for 
wirelessly receiving ah information signal; 
a display screen for displaying an Image 
corresponding to said Infpnnation signal; 
operation display means for displaying an 
operation display on said display screen; 
said operation display comprising a plural- 
ity of display Items con-espondlng to user 
selectable operations; 
a touch screen provided on said display 
screen for detecting a touched position on 
said display screen corresponding to a Ip* 
cation at which a user touches said display 
screen; 

operation signal means for generating an 
operation signal corresponding to the dis- 
play item displayed at the touched position 
on said display screen; and 
operation signal transmission means for 
wirelessly transmitting said operation sig- 
nal; and 

a base apparatus, including: 

infomnatlon signal transmission means for 
wirelessly transmitting said infpnmation 
signal to said display apparatus; 
operation signal receiving means for wire- 
lessly receiving said operation signal from 
said display apparatus; 
control signal means for generating a con- 
trol signal when said operation signail cor- 
responds to an operation of an external in- 
put apparatus; and 

control signal transmission means for 
transmitting in the Infrared said control sig- 
nal to said external input apparatus; where- 
. by said external Input apparatus executes 
said operation. 

The bi-directional communication system accord- 
ing to claim 1 , wherein said display screen is a liquid 
crystal display. 



ing to claim 1 , wherein said extemfil input apparatus 
is a set-top box; 

4. The bi-directional communication system accord- 
5 ing to claim 1 , wherein said external input apparatus 

Is a video tape recorder. 

5. The bi-directional communication systehn accord- 
ing to claim 1, wherein said external input apparatus 

10. is.a digital yersiatile disk apparatus. 

6.. The bi-directional communication system accord- 
ing to claim 1, whisrein sajd operation display is 
translucentty superimposed on said display screen! 
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3. The bi-directional communication system accord- 



The bi-directional communication system accord- 
ing to claim 1 , wherein said c<>ntr6l signal Is transr 
mitted to said external Input apparatus as an infra- 
red signal which is. the same infrared signal trans- 
mitted from a remote control of saiid external input 
apparatus. 

The bi-directional comhiunicaition system accord- 
ing to claim 1 ^ wherein said base apparatus further 

Includes: 

broadcast signal receiving means for receiving 
broadcast signals; 

channel selection means for selecting a chan-. 
nel of the received broadcast signals in re- 
sponse to said operation signal when the oper- 
ation signal is an instruction for selecting the 
channel; and 

said information, signal tiBhsmisslori means 
transmits the selected channel as said infomia- 
tion signal to said display apparatus when the 
operation signal is an instruction for trarismlt- 
ting the selected channel. : . 

The bi-directional communication system accord- 
ing to claim 1 , wherein said baise apparatus further 
includes: 

a communication line connection for transmit- 
ting, and receiving communication signals 
through a communication line; 
said base apparatus transmitting the received 
communication signal as the infomriation signal 
to said display apparatus when the operation 
signal is an instruction for transmitting the re- 
ceived communication signal to the display ap- 
paratus; and . 

said base apparatus transmitting a transmis- 
sion infomiation through the communication 
line whe^n the operation signal from said display 
. apparatus contains said transmission Informa- 
tion for transmittal to ah object party connected 
. to said communication line. 



25 



EP 1 175 087 A2 



26 



.10. The bi-directional communication system accord- 
ing to claim 1 , wherein said base apparatus is con- 
nected to a plurality of external input apparatus, 
each external input apparatus being a source for 
said information signal; said control signal con-e^ 5 
sponding to operations of each external input appa- 
ratus; and said operation display means sequential- 
ly displaying operation displays con^esponding to 
each external Input app^tus when said touched 
position oh said display screen Is outside a currently io 
displayed operation display. 

11. A display apparatus, comprising: 

information signal receiving means for wire- ^5 
; lessly receiving an infomriation signal from a 
base apparatus; 

a display screen for displaying a video coae- 
spondjng to said infomfiation signal; 
operiatioh display means for displaying an op- so 
. oration display oh said display screen - said op- 
eratioh display comprising a plurality of display 
: items corresponding to user selectable opera- 
tions; 

a touch screen provided on said display screen 25 
for detecting a touched position on said display 
screen corresponding to a location at which a 
user touches said display screen; 
operation signal means for generating an oper- 
ation signal corresponding to the display item so 
displayed at the touched position on said dis- 
play screen: and 

operation signal transmission means for wire- 
lessly.transmitting said operation signal to said 
base apparatus. 35 

12. The display apparatus aojording to claim 11, 
wherein said display screen is a liquid crystel dis- 
play: 



40 

13. The display apparatus according to claim 11, 
wherein said operation display Infdnmation is trans- 
lucently superimposed oh said display screen. 

14. The display apparatus according to claim 11, 45 
wherein said base apparatus Is connected to a plu- 
rality of extemal input apparatus, each external in- 
put apparatus being a source for said inforniation 
signal; said control signals corresponding to oper- 
ations of each external Input apparatus; and said so 
operation display means sequentially displaying 
operation displays corresponding to each external 
input apparatus when said touched position on said 
display screen Is outside a currently displayed op- 
eration display. 55 

15. A base apparatus, comprising: 



information signal transmission means for wIrB- 
lessly transmitting an Infontiatioh signal to a 
display apparatus; 

operation signal receiving means for wirelessly 
receiving an operation signal from said display 
apparatus; 

control signal means for generating a control 
signal when said operation signal con-esponds 
to an operation of an extemal input apparatus; 
and 

control signal transmission means for transmit- 
ting said control signal to said extemal input ap- 
paratus; whereby said extemal input apparatus 
executes said operation. 

16. The base apparatus according to claim 15, wherein 
said externa! input apparatus is a set-top box. 

17. The base apparatus according to claim 15, wherein 
said extemal input apparatus is a video tape record- 
er. . 

18. The base apparatus according to claim 15, wherein 
said external input apparatus Is a digital versatile 
disk apparatus. 

19. The base apparatus according to claim 15, wherein 
said control signal is transmitted to said extemal in- 
put apparatus as an Infrared signal which is the 
same Infrared signal transmitted from a remptecon- 
trol of said external Input apparatus. 

20. The base apparatus according to claim 15, further 
comprising: 

broadcast signal receiving means for receiving 
broadcast signals; 

channel selection means for selecting a chan- 
nel of the received broadcast signals in re- 
sponse to said operation signal when the oper- 
ation signal is an instruction for selecting the 
channel; and 

said infomiatlon signal transmission means 
transmitting the selected channel as said Infor- 
mation signal to said display apparatus when 
the operation signal is an instruction for trans- 
mitting the selected channel. 

21. The base Apparatus according to claim 15, further 
comprising: 

a communication line connection for transmit- 
ting and receiving communication signals 
through a communication line; 
said base apparatus transmitting the received 
communication signal as the infomiatlon signal 
to said display apparatus when the operation 
signal is an instruction for transmitting the re- 



27 



EP1 175 087 A2 



28 



ceived communication signal to the display ap- 
paratus; arid 

said base iappar^tLis trahsmltting a transrnis- 
. sion information through the communication 
line when the operation signal from the display 5 
apparatus contains said transmission Informa- 
tion foHransniittal to an objeict party connected . 
to said cbmmunicatidn line. 

22. The base apparatus according to claim 15, wherein io 
said base apparatus is connected to a plurality of 
external iiiput apparatus, each external ihput appa-. 
ratusbeinga source for said information signal; said 
control signal corresponding' to operations of each 
external input apparatus; and. said control signal ^f. 
transmission means transmitting said control sighal 
to a respective external input apparatus. 

. 23;. A bi-directioniai communication method for a bi di- 
rectional communication system Including a display ^0 
apparatus iand a base apparatus, said method conn- 
prising the steps of : 

wirelessly transmitting an infomiatioh signal 
from said base apparatus to said display appa- 
ratus;^ 

wirelessly receiving at said display apparatus 
the infomriation signal from said base appara- 
tus; 

displaying a video corresponding to said infor- 30 
matioh signal on a display screen of said dis- 
play apparatus; 

displaying an operation display on said display 
screen, said opieration display comprising a 
plurality of display items corresponding to user 3S 
selectable operations; 

detecting a touched position cpn^esponding to 
a location at which a user touches a touch 
screen provided on said display screen; 
generating an operation signal corresponding 
to the display Item displayed at the touched po- 
sition on said display screen; 
wirelessly transmitting said operation signal 
from said display apparatus to said base appar 
. ratus; 45 
wirelessly receiving at said base apparatus 
said operation signal from said display appara- 
tus; 

generating a control signal when said operation 
signal corresponds to an operation of jan exter- 50 
nal input apparatus; and 
transmitting said control signal from said base 
apparatus to said external Input apparatus; 
whereby said external input apparatus exe- 
cutes said operation. 55 

24. The bi-directional communication method accord- 
ing to claim 23, wherein said operation display in- . 



fornriatlon is transjucehtly isuperimposed on said 
display screen. . ; 

. ' " . 1. 

25. The bi-directional communication method accord- 
ing to clainri 23, wherein said control signal trans- 
mitted to said external input apparatus as an Mra- 
red signal that Is the same infrared signal transmit- 
ted from a remote control of said external input ap- 
paratus. 

26. The bi-directional communication method accord:, 
ing to claim 23, further comprislrig the steps of: . 

receiving, broadcast signals at said base appa- 
ratus;: 

selecting at said base apparatus a channel of 
the received broadcast signals in response to 
said operation signal when the operation signal 
is an instructiori for selecting this channel; and . 
transmitting the selected channel as said infor-. 
. . - mation signal to said display apparatus when 
the operation signal is an Instruction for trahs^ 
mitting the selected channel. 

27. The bi-directional communication method accord- 
irig to claim 23, further comprising the steps of: 

rieceiving at said base apparatus a communi- 
cation signal through a communication line; 
transmitting the received communication signal 
as the information signal to said display appa- 
ratus when the operation signal is an instruction 
for transmitting the received coniimunlcation 
signal; and 

ti-ahsmlttlng transmission infonmation by said 
base iapparatus through the comnnuhication 
line when the operation signal from said display 
apparatus contains said transmission informa- 
tion for transrriittal to an object party connected 
to said communication line. 

28. The bl-directionar communteation method accord- 
ing to claim 23, wherein said base apparatus Is con- 
nected to a plurality of external input apparatus, 
each external Input apparatus being a source for 
said Information signal; said control signal corre- 
sponding to operations of respective extemal Input 
apparatus; and operation displays corresponding to 
each extemal input apparatus are sequentially dis- 
played when said touched position on said display 
screen Is outside a curreritly displayed operation 
display. 
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